the family arhythmacanthidae Yamaguti, 1935 (acanthocephala: Palaeacanthocephala) is currently composed of seven genera: Acanthocephaloides Meyer, 1932, Breizacanthus golvan, 1969, Euzetacanthus golvan et Houin, 1964, Heterosentis Van cleave, 1931, Hypoechinorhynchus Yamaguti, 1939, Paracanthocephaloides golvan, 1969, and Spiracanthus Muñoz et george-Nascimento, 2002 (see Pichelin and cribb 1999 , Muñoz and george-Nascimento 2002 . all these genera are parasites of teleosts and are characterized by possessing six cement glands and by the abrupt transition on the proboscis from small basal hooks (with roots) or spines (without roots) to large, more apical hooks (golvan 1969 (golvan , Pichelin and cribb 1999(golvan , lanfranchi and timi 2011.
Morphological description
For examination and measurements, worms were punctured with a fine needle and stained with eosin yellowish (n = 3; 4-5 min), Mayer's hematoxylin (n = 2; 3 min), or both stains (n = 15), washed in distilled water for 1 min after each staining, dehydrated in ethanol, cleared in methyl salicylate and mounted in canada balsam. Measurements, taken from drawings made with the aid of a drawing tube, are in micrometres unless otherwise stated and are presented as the mean followed by the standard deviation, with the range and number of structures measured in parentheses. Measurements of eggs were made from fully developed ones drawn in situ through the body wall of female worms.
two specimens (one male and one female) were also studied with scanning electron microscopy (sEM). they were dehydrated through an ethanol series, critical point dried and coated with a gold-palladium alloy to a thickness of 250 nm. specimens were examined with a Hitachi 4100 FE scanning electron microscope, operating at 20 kV, from the central service for the support to Experimental research (scsiE) of the University of Valencia. Ecological terms follow Bush et al. (1997) .
specimens from the type series are deposited in the Natural History Museum (NHMUK), london, United Kingdom; the United states National Parasite collection (UsNPc), Beltsville, Maryland, United states; and the Helminthological collection of the institute of Parasitology (iPcas), Biology centre ascr, České Budějovice, Czech Republic.
resUlts

Breizacanthus aznari sp. n.
Figs. 1-15
General: arhythmacanthidae, with characters of Breizacanthus golvan, 1969. sexual dimorphism present, females larger than males (Figs. 1, 2, 10). Proboscis short and cylindrical (Figs. 1, 3, 11) , armed with 12 longitudinal rows of hooks. Males with 6-7 hooks per row; each row with 4-5 large rooted hooks, and 2-3 small basal hooks with rudimentary roots (Figs. 3, 5, 11) . Females with 7-8 hooks per row; each row with five large rooted hooks, and 2-3 small basal hooks with rudimentary roots (Figs. 4, 14) . Neck present, unarmed (Figs. 2, 10) , with a single pair of sensory pits (Figs. 11, 12) . trunk cylindrical to fusiform, thick-walled, completely unarmed (Figs. 1, 2, 6, 10, 13), slightly dilated in anterior end (Fig. 13) . Proboscis receptacle double-walled (Fig. 6 ), 1.66 ± 0.38 (1.19-2.16, n = 7) times longer than proboscis in males, and 1.71 ± 0.35 (1.33-2.20, n = 6) times longer in females, with ellipsoidal cephalic ganglion at its posterior end (Figs. 1, 2, 6 ). lemnisci digitiform, longer than proboscis receptacle when fully extended (Figs. 1, 6 ). left lemniscus with one elongated giant nucleus; right lemniscus with two giant nuclei (Fig. 6 ). gonopore subterminal in both sexes. genital spines absent (Figs. 7, 8, 15) .
Male (based on 11 mounted specimens and one for sEM): 5.2 ± 0.5 mm (4.7-6.0 mm, n = 6) long. trunk elongated, slightly fusiform ( Fig. 1 ), 4.6 ± 0.7 mm (3.4-5.5 mm, n = 10) long by 511 ± 185 (333-684, n = 10) wide. Proboscis 361 ± 101 (258-560, n = 10) long by 173 ± 52 (124-259, n = 10) wide. Measurements of hooks are presented in table 1. Neck 138 ± 21 (107-168, n = 8) long by 179 ± 28 (143-216, n = 9) wide. Proboscis receptacle 536 ± 34 (466-586, n = 9) long by 114 ± 15 (95-134, n = 9) wide. lemnisci 634 ± 38 (578-691, n = 7) long. Proboscis receptacle/lemnisci length ratio 1 : 0.8 (0.8-0.9). reproductive system occupying approximately 70% ± 7 (58-77%, n = 8) of trunk length (Fig. 1) . seminal vesicle 340 ± 121 (167-547, n = 9) long, slightly constricted at mid-level (Fig. 7 ). säefftingen's pouch dorsal to common sperm duct and seminal vesicle ( Fig. 7 ), 379 ± 70 (297-526, n = 9) long. cement ducts join with common sperm duct and säeftingen's pouch anterior to copulatory bursa. glandular cellular cluster observed at posterior junction of cement ducts, common sperm duct and säeftingen's pouch (Fig. 7 ). copulatory bursa with digital rays or papillae (Fig. 7) , in all specimens inverted.
Female (based on 13 gravid mounted specimens and one for sEM): 6.9 ± 1.2 mm (5.2-8.4 mm, n = 6) long. trunk elongated, slightly fusiform ( Fig. 2) , 6.8 ± 1.1 mm (4.9-8.3 mm, n = 12) long by 517 ± 58 (421-611, n = 12) wide. Proboscis 323 ± 36 (272-375, n = 9) long by 122 ± 27 (96-184, n = 10) wide. Measurements of hooks in table 1. Neck 143 ± 29 (94-181, n = 7) long by 224 ± 76 (129-353, n = 7) wide. Proboscis receptacle 536 ± 109 (414-724, n = 10) long by 98 ± 15 (78-129, n = 10) wide. lemnisci 666 ± 142 (466-905, n = 8) long. Proboscis receptacle/lemnisci length ratio 1 : 0.8 (0.7-0.9). reproductive system 1 123 ± 165 (985-1 379, n = 5) long (Fig. 8) , post-equatorial, occupying 17% ± 1 (16-18%, n = 5) of trunk length. Uterine bell 331 ± 92 (259-483, n = 7) long; selector apparatus present; tubular uterus 546 ± 138 (328-707, n = 7) long; uterus distal muscular region, 117 ± 13 (93-129, n = 7) long; anterior vaginal sphincter 56 ± 19 (36-86, n = 7) long; posterior vaginal sphincter 75 ± 22 (52-116, n = 6) long. Mature eggs, containing a fully developed acanthor, fusiform (Fig. 9) , 63 ± 5 (53-73, n = 40) long by 14 ± 1 (11-17, n = 40) wide. t y p e h o s t : banded cusk-eel, Raneya brasiliensis (Kaup) (ophidiiformes: ophidiidae).
t y p e l o c a l i t y : chubut, argentina (42°45'-42°59' s, 61°09'-62°58' W). s i t e i n h o s t : intestine. t y p e s p e c i m e n s : Holotype, male whole mount (NHM-UK 2012.7.24.1); allotype, female whole mount (NHMUK 2012.7.24 .2); paratypes, whole mounts of two males and two females (NHMUK 2012.7.24. 3-6) ; paratypes, whole mounts of two males and two females (UsNPc 105889, 105890); and paratypes, whole mounts of two males and two females (iPcas a-84). I n f e c t i o n p a r a m e t e r s : Prevalence 25% (n = 16); abundance = 3.6; mean intensity = 14.5; intensity = 1-35 acanthocephalans per fish. E t y m o l o g y : the new species is named for Dr. Francisco Javier aznar of the University of Valencia in recognition of his contribution to the knowledge of the acanthocephalans.
remarks: according to the genus diagnosis in golvan (1969) and Pichelin and cribb (1999) , the acanthocephalans collected in the present study are assigned to the genus Breizacanthus, based on the absence of trunk spines, short cylindrical proboscis with two types of hooks and lemnisci longer than the proboscis receptacle. to date, four species are recognized in this genus: B. chabaudi golvan, 1969; B. irenae golvan, 1969; B. ligur Paggi, orecchia et Della seta, 1975; and B. golvani gaevskaya et shukhgalter, 1984 and B. golvani gaevskaya et shukhgalter, (golvan 1969 and B. golvani gaevskaya et shukhgalter, , Paggi et al. 1975 and B. golvani gaevskaya et shukhgalter, , gaevskaya and shukhgalter 1984 . taxonomic data for each species within the genus Breizacanthus are presented in table 2.
Breizacanthus aznari sp. n. differs from B. chabaudi by having a smaller body size (5.2-8.4 mm vs. 15.0-20.0 mm in females and 4.7-6.0 mm vs. 9-11 mm in males), a proboscis with 12 longitudinal rows, instead of 16-18, and shorter lemnisci (466-905 μm vs. 2.1-2.2 mm in females and 534-691 μm vs. 1.8-2.4 mm in males).
considering the number of longitudinal rows of hooks on the proboscis, the new species mostly closely resembles the other three species of the genus, each with 12 longitudinal rows. However, in contrast to the new species, B. golvani possesses 8-9 large hooks instead of 4-5 large hooks in each longitudinal row, and smaller eggs (25-27 μm × 7-9 μm vs. 53-73 μm × 11-17 μm). Breizacanthus aznari differs from B. irenae by the shorter body length of females (5.2-8.4 mm vs. 16.7 mm), the different range of numbers of large hooks per row of males (4-5 and 5-6, respectively), the smaller maximum number of small hooks per row of females (3 and 4, respectively), and shorter lemnisci (466-905 μm vs. 1.9-2.1 mm in females and 534-691 μm vs. 1.1 mm in males). the new species is distinguishable from B. ligur by the shorter body length of females (5.2-8.4 mm vs. 10.3-24.7 mm), the shorter maximum body length of males (6.0 mm vs. 11.5 mm), the different range of numbers of large hooks in each row of males (4-5 and 5-6, respectively), and shorter lemnisci (534-691 μm vs. 830-1 130 μm). Breizacanthus aznari is the only known species of the genus infecting the intestine of a fish of the order Ophidiiformes. the other species have been recorded from the intestine of fishes of the orders Aulopiformes (Chlorophthalmidae), gadiformes (gadidae, Macrouridae, Phycidae), osmeriformes (argentinidae), Perciformes (callionymidae, caproidae, Mullidae), and scorpaeniformes (Sebastidae). Finally, the new species is the first species in this genus found in the southern Hemisphere (along the southwestern atlantic coast of argentina). the other species have been reported from the Northern Hemisphere: B. chabaudi and B. golvani were found in the northeastern atlantic (both species from the Bay of Biscay), whereas B. irenae and B. ligur were described from the Mediterranean sea (algerian coast and ligurian sea, respectively).
disCUssion
according to the revision of the family arhythmacanthidae by Pichelin and cribb (1999) , only three genera have a trunk completely devoid of spines, namely Breizacanthus, Euzetacanthus golvan et Houlin, 1964, and Paracanthocephaloides golvan, 1969 . in the key to the arhythmacanthid genera provided by these authors, Paracanthocephaloides differs from the two other genera by the globular or claviform shape of the proboscis, whereas the proboscis is cylindrical in Euzetacanthus and Breizacanthus. Pichelin and cribb (1999) distinguished Euzetacanthus from Breizacanthus by the shorter lemnisci compared to the proboscis receptacle and by the dilatations of the anterior and posterior end of the trunk, whereas the lemnisci are longer than the receptacle in Breizacanthus, and only the anterior end of the trunk is dilated. Nevertheless, we have observed some inconsistencies in these morphological characters in some species of both genera, according to their descriptions: (i) the lemnisci are slightly larger than the receptacle in Euzetacanthus simplex golvan et Houin, 1964 (see Figs. 132 and 133 in golvan 1969) ; (ii) in E. chorinemusi gupta et Naqvi, 1984 and in E. golvani gupta et Fatma, 1983 , only the anterior body end is dilated (gupta and Naqvi 1982, gupta and Fatma 1983) ; and (iii) in B. golvani only the posterior body end is dilated (gaevskaya and shukhgalter 1984). Pichelin and cribb (1999) in their advice that there are few morphological characters to separate both genera. Further study, based on molecular analyses and/or detailed morphological descriptions of type and new specimens of the species of Euzetacanthus and Breizacanthus must be performed to properly explore the validity of these genera. However, accepting the current taxonomy, we suggest that the extension of the lemnisci compared to the proboscis receptacle seems to be the most useful morphological character to distinguish both genera: lemnisci are shorter, equal or slightly longer than the receptacle in Euzetacanthus, whereas the lemnisci are always clearly longer in Breizacanthus (see table 3 acknowledgements. We are indebted to r. Míguez-lozano, a. Juan-garcía, N. Vera, M. Ferrer-Montell, s. leonardi and V. Barraza for their technical assistance. thanks are also given to Prefectura Naval argentina and alPEsca s.a. for allowing us to collect our material on the hake trawlers. this study was supported by the following projects: BBVa project n. BiocoN 04, agl2010-20892 from the spanish government, ProMEtEo 2011-040 of the Valencian government and the czech science Foundation (No. P505/12/g112). J.s.H.o. received a PhD student grant from the National council on science and technology (coNacyt) of the Mexican government for the PhD program in Biodiversity and Evolutionary Biology of the cavanilles institute of Biodiversity and Evolutionary Biology, of the University of Valencia (scholarship number 197266). institutional support was given by the centro Nacional Patagónico (coNicEt, argentina) and the institute of Parasitology (rVo:60077344). 
